The Indo-West Pacific gobiid genus Trypauchen is diagnosed and revised. Trypauchen is unique within the Amblyopinae in having the following combination of characters: 1) typically four, rarely three, anal-fin pterygiophores anterior to the first hemal spine; 2) pelvic fins small, united, and funnel-shaped with a well-developed interradial membrane; and 3) abdomen scaled. Trypauchen comprises two species: T. pelaeos n. sp., known from Myanmar, Malaysia, Thailand, Vietnam, and China; and T. vagina, distributed from Kuwait, along the coasts of India, ranging eastward to the Philippines, Taiwan, and China. A key to species is provided. Figures and descriptions of each species are also given. Putative relationships of the genus are discussed.
Introduction
Gobius vagina was described by Bloch and Schneider (1801) from a single specimen collected in Tranquebar, India. The original description was brief, but stated that an ovalshaped opening was present on the dorsal edge of the operculum. Because of this unusual, pouch-like structure at the dorsal margin of the operculum, Valenciennes in Cuvier and Valenciennes (1837) erected the genus Trypauchen [from the Greek trypa (hole) and auchen (neck)] for Gobius vagina. The function of the opercular pouch is not known, but this structure is only found in the following genera of Amblyopinae: Amblyotrypauchen, Ctenotrypauchen, Trypauchen, and Trypauchenichthys.
Trypauchen vagina is locally abundant in certain regions and is even used as a food source (Rainboth, 1996) , but it has been little studied. However, records and brief descriptions of T. vagina are numerous: India (Day, 1878; Hora, 1924) ; Thailand (Fowler, 1935; H.M. Smith, 1945) ; Singapore (Larson and Lim, 2005) ; Mekong River (Rainboth, 1996) ; various parts of Indonesia (Bleeker, 1860; Kottelat et al., 1993) ; China ZOOTAXA (Richardson, 1844; Günther, 1861; Rendahl, 1924; Herre, 1927) ; and Taiwan (Chen and Fang, 1999) .
In addition to T. vagina, four other species were described and assigned to Trypauchen: T. microcephalus Bleeker, 1860; T. raha Popta, 1922 ; T. taenia Koumans, 1953; and T. wakae Jordan & Snyder, 1901 . All were described from Indonesian specimens, except for T. wakae, which was described from Japan.
In his major work on the gobioid fishes of the Indo-Australian Archipelago, Koumans (1953) provided the only systematic review of Trypauchen to date. Koumans (1953) included T. raha, T. taenia, and T. vagina in his treatment of Trypauchen. Trypauchen wakae was likely excluded because it was only known from Japan and T. microcephalus was placed in Ctenotrypauchen by Koumans. Koumans (1953) separated the three species of Trypauchen by numbers of longitudinal and transverse scale rows. However, based on examination of the types and/or images of the types, differences in pelvic fin structure, scalation, and osteology between T. vagina and its putative congeners are evident. Consequently, I propose herein a new diagnosis for Trypauchen and that Trypauchen comprises only two species: T. vagina and an undescribed species from Myanmar, Malaysia, Thailand, Vietnam, and China.
The objectives of this study are (1) to define relationships within the 'Trypauchen' group using putative derived characters, (2) to revise and diagnosis Trypauchen, (3) provide characters for recognizing the included species and to list synonyms for all valid forms, and (4) to summarize distributional and ecological data.
Materials and methods
All measurements are straight-line distances made with dial calipers and recorded to the nearest 0.1 millimeter. Standard length (SL) is used throughout except where noted as total length (TL). Methods of measurements and counts follow Murdy (1989) , and Murdy and Shibukawa (2001) .
In amblyopines, the spinous elements of the dorsal and anal fins are soft and flexible. Additionally, the spinous (first) and soft (second) dorsal fins are connected by membrane; the anteriormost ray associated with two pterygiophores was determined as the first element of the "second dorsal fin" as in other gobioids, following Akihito et al. (1984) . The vertebral count is separated into precaudal and caudal counts, the latter including the urostylar complex. Counts of axial skeletal features (i.e., vertebrae, ribs, pterygiophores, and epurals) were taken from radiographs and/or cleared and stained specimens. The methods of Birdsong et al. (1988) were used in describing the relationship between the spinous dorsal-fin pterygiophores and the underlying vertebrae.
Institutional abbreviations are as listed in Leviton et al. (1985) . The total number of specimens examined and size range follow each catalog number. Data referring to type specimens, including those pertaining to synonyms, are listed by specific name and type category. Total dorsal-fin elements 46-58; first dorsal fin with six flexible spines (one specimen of T. vagina with five); all second dorsal-fin rays segmented and branched; dorsal-fin base long and broadly joined with caudal fin. Total anal-fin elements 39-50, all elements segmented and branched; anal-fin height less than second dorsal-fin height; anal-fin membrane broadly joined with caudal fin. Pectoral fin with 15-20 rays, crescent-shaped or falcate with upper rays longer than lower ones; all pectoral-fin rays segmented and branched distally. Pelvic-fin rays I,4 or I,5; broad frenum present; medial rays longest and completely united by interradial membrane; pelvic fins forming a small funnel that is Eye rudimentary and covered by skin in orbital depression, lens slightly larger than length of posterior naris. Posterior naris located on dorsoanterior rim of orbit; anterior naris at tip of small tube-like flap that slightly overhangs upper jaw. Chin, snout, and interorbital area with thickened flesh, which likely aids in burrow construction.
Cephalic sensory canals and pores absent. Sensory papillae present on head and body, but difficult to observe without use of a stain. Prominent pouch of unknown function along the dorsal margin of the opercle (Fig. 1) .
Gill rakers short, blunt, and not ossified; gill opening narrow, extending only the length of pectoral-fin base or slightly more ventrally.
Genital papilla large. In males, the papilla is pointed posteriorly, in females it is slightly rounded or truncate posteriorly.
Proportional measurements are given in Table 2 . Osteology. Spinous dorsal-fin pterygiophore formula (PF) typically 3-1221 (one specimen of T. vagina with 3-122 and one specimen of T. vagina with 3-1211). Precaudal vertebrae 10, caudal vertebrae 19-20 or 23-24. Pterygiophore of the second soft dorsal-fin ray (posteriormost pterygiophore inserting in 7th interneural space) with an autogenous middle radial. Typically four anal-fin pterygiophores anterior to first hemal spine, two specimens with three. Epurals 2. Basihyal spatulate. No gap between dorsal aspect of symplectic and hyomandibula as symplectic is broadly joined to hyomandibula. An anteriorly directed laminar extension of the preopercle articulates with the ventroposterior edge of the symplectic. Frontal crest low, without serrated edge. Frontals divided by a septum anteriorly into two open canals. Atlas with well-developed parapophyses, in contact with first epineural rib. Epineurals present from 1st precaudal vertebra to at least the 14 th and sometimes the 18th caudal vertebra. Well-developed pleural ribs on 3rd to 9th precaudal vertebrae.
Comparison of Trypauchen with other 'Trypauchen' group members and status of T. microcephalus, T. raha, T. taenia, and T. wakae. Based on their shared absence of an interneural gap, Birdsong et al (1988) (Fig. 1 ). Caragobius and Karsten lack an opercular pouch whereas the other members of the 'Trypauchen' group possess an opercular pouch, a unique character not found in any other amblyopines nor in any other gobioids. Hence, the presence of an opercular pouch is considered the derived condition.
Number of anal-fin pterygiophores anterior to the first hemal spine (AP). All 'Trypauchen' group members with an opercular pouch typically have three or fewer AP except for Trypauchen vagina and T. pelaeos n.sp., which typically have four AP. As the sister group (Caragobius and Karsten) to those 'Trypauchen' group members that have an opercular pouch typically have four or more AP, the condition of typically having three or fewer AP is hypothesized as the derived condition.
Structure of the pelvic fins (Fig. 2) . United pelvic fins forming a cup-or funnel-shaped disc with the medial rays joined completely by an interradial membrane is the typical gobiid condition. This condition is considered plesiomorphic within the Gobiidae. All 'Trypauchen' group members with an opercular pouch have emarginate or separate pelvic fins except for Trypauchen vagina and T. pelaeos n. sp. Emarginate or separate pelvic fins are considered derived. Presence of scales on the abdomen. Trypauchen vagina, T. pelaeos n. sp., and all other 'Trypauchen' group members with an opercular pouch have scales on the abdomen except T. microcephalus, T. raha, and T. wakae. The absence of scales on the abdomen is hypothesized as being the derived condition.
Frontal crest. All 'Trypauchen' group members with an opercular pouch lack an exposed frontal crest except Ctenotrypauchen, Trypauchenichthys, and T. taenia, which all have an exposed, serrated frontal crest. An exposed, serrated frontal crest is considered derived.
Presence of head scales. All 'Trypauchen' group members with an opercular pouch lack scales on the head except Amblyotrypauchen (Murdy, 2003) . Amblyotrypauchen has scale patches on the head, cheek and opercle; this is considered a derived character.
Based on the character polarities described above, I hypothesize that Trypauchen vagina and T. pelaeos, n.sp. form the sister group to Amblyotrypauchen, Ctenotrypauchen, Trypauchenichthys and the four remaining nominal species of Trypauchen (T.
microcephalus, T. raha, T. taenia and T. wakae).
Three nominal species of Trypauchen (i.e., T. microcephalus, T. raha, and T. wakae) are united by synapomorphies (i.e., three or fewer AP, emarginate pelvic fins, and absence of abdominal scales) not found in combination in any other 'Trypauchen' group genus and, thus, cannot be assigned at this time. As for T. taenia, this species is hypothesized to be a member of the monophyletic unit containing Ctenotrypauchen and Trypauchenichthys. These four nominal species of Trypauchen, T. microcephalus, T. raha, T. taenia, and T. wakae, will be treated in greater detail in forthcoming papers as revisionary studies of amblyopine gobies continue. Four to 16 teeth (mean = 7.9) on outer row of upper jaw; 8-13 teeth (mean = 10.6) on outer row of lower jaw.
Key to the species of
Longitudinal scale rows 69-98 (mean = 82.4). Color when fresh. No fresh specimens were available. A photograph of a freshly dead T. vagina from Cochin, India (photographed by John E. Randall) is reproduced as Fig. 3 and a specimen from Vietnam (photographed by Walter Rainboth) is reproduced as Fig. 4 . The specimen from India (BPBM 27544, Fig. 3 ) is reddish pink on the head and body, but not uniformly. The cheek is bright red as is the dorsum anteriorly. The prepeduncular area is similarly bright red. Ventral to the pectoral-fin base is dusky. All fins are translucent. The specimen from Vietnam (UMMZ 238875, Fig. 4 ) is almost uniformly pinkish except for a reddish band anterior to the operculum and a reddish blotch dorsal to the pectoral fin. As described by Hamilton-Buchanan (1822), Gobioides ruber (= Trypauchen vagina) was a dirty red color. Bleeker (1860) described the body color as rosy red and the fins as transparent with a rosy tinge. According to Day (1878) , T. vagina is white with a rosy tinge, much brighter during some seasons than at others with the distal margins of the median fins gray and the caudal, pectoral, and pelvic fins white, or tinged with yellow. Smith (1945) stated that his specimens were pinky white with minute black eyes. The photograph of a presumably freshly dead of T. vagina in Chen and Fang (1999) depicts a mostly blood-red head and body with black-edged fins and a solid black caudal fin. A photograph of T. vagina from Singapore in Larson and Lim (2005) has a reddish-orange body with the anterior part of the head and the caudal peduncular region tannish white with translucent fins.
Color in alcohol. Head and body uniformly tannish brown with translucent fins. Herre (1927) stated that preserved specimens of T. vagina were pinkish brown to gray or bluish brown, the head often paler, the fins yellowish or whitish. Ecology. Rainboth (1996) reported that in the Cambodian Mekong, T. vagina does not venture far from its burrow and preys on small crustaceans. Chen and Fang (1999) stated that T. vagina inhabits burrows in estuarine and coastal areas including river mouths and is an omnivorous benthic feeder. During storm seasons when salinity fluctuates greatly, T. vagina can be locally abundant in estuaries (Chen and Fang, 1999) .
Distribution. Kuwait, east and west coasts of India, Myanmar, Thailand, Singapore (Larson and Lim, 2005) , Indonesia, the Philippines, Taiwan (Chen and Fang, 1999) , and China. Specimens of this species have not been examined from Singapore or Taiwan. Because T. vagina is found in burrows in silty mud habitats, it is difficult to collect, which may help explain its relative paucity in museum collections.
Remarks. The holotype (ZMB 2127) of Trypauchen vagina Bloch and Schneider (1801) could not be loaned for this study; however, a radiograph was examined. In addition, the notes and drawings of Helen K. Larson, who did examine the holotype, were made available. Based on the original description, H. K. Larson's notes and drawings, and data gleaned from the radiograph (PF=3-1221, AP=4, total dorsal-fin elements 56, total anal-fin elements 47, vertebrae 10+23), the status of this specimen is not in doubt. 
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ZOOTAXA
As no types are known for Gobioides ruber Hamilton-Buchanan (1822), the synonymy is based on the original description. As described by Hamilton-Buchanan, the count for the dorsal fin of Gobioides ruber is 55 and the anal-fin ray count is 52; the former is close to the mean for this species (55.2) and the latter is two higher than for any specimen examined. This synonymy was first proposed by Bleeker (1860) . Longitudinal scale rows 59-88 (mean = 74.1).
Trypauchen pelaeos
Color when fresh. No fresh specimens or images of fresh specimens were available. Presumably, T. pelaeos is like its congener and is reddish when alive.
Color in alcohol. Head and body tannish; fins translucent. Ecology. No data is available other than the collection information from individual specimens, which is meager. For USNM 339608, 339609, and 385739 (all collections from south of Pu Kendi Island, Malaysia) shrimp trawls were used. For USNM 339608, the collection was made at a depth of about 3-4m and another amblyopine (Pseudotrypauchen multiradiatus) was also collected. For USNM 339609 and 385739, the collections were made at a depth of about 14-20m.
In several instances, specimens of both T. pelaeos and T. vagina were together in the same lot indicating the same or similar ecological requirements. However, some of these lots consist of specimens purchased from fish markets.
Distribution. T. pelaeos is known from Myanmar, Thailand, Malaysia, Vietnam, and China. As T. vagina is similarly known from these countries (except for Malaysia) considerable distributional overlap exists between the two species.
Etymology. The trivial name, Greek for mud-dweller, is in reference to the typical habitat for this fish.
Additional material examined. 
